Rat basal forebrain cholinergic lesion affects neuronal nitric oxide synthase activity in hippocampal and neocortical target regions.
Nitric oxide (NO)-mediated mechanisms have been assigned a role in cortical perfusion, learning and memory as well as in neuronal plasticity. Dysfunction of cortical cholinergic transmission has also been associated with reduced cortical cerebral blood flow and impaired performance in learning and memory tasks suggesting a link between the basal forebrain cholinergic system and cortical NO-mediated mechanisms. The aim of this study was therefore to study the influence of cholinergic input on neuronal NO-synthase (nNOS) activity in cortical cholinoceptive target neurons. A nearly complete loss of rat basal forebrain cholinergic cells was induced by a single intracerebroventricular application of the cholinergic immunotoxin 192IgG-saporin. Basal forebrain cholinergic hypofunction resulted in reduced catalytic and substrate binding activity of nNOS in a number of hippocampal and neocortical subregions 7 days after lesion as revealed by NADPH-diaphorase enzyme histochemistry and quantitative autoradiography of [3H]L-N(G)-nitro-arginine binding, respectively. The total amount of nNOS protein assayed by Western analysis, was not affected in the cortical and hippocampal regions examined. The data indicate that cortical cholinergic deafferentation results in reduced nNOS activity in select cholinoceptive neocortical and hippocampal neurons. As the total amount of cortical nNOS protein was not affected by basal forebrain cholinergic lesion, the results suggest that the ratio of catalytically active and inactive cortical nNOS is driven by basal forebrain cholinergic input presumably via M1-muscarinic cholinergic receptors.